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($4) COOCOB PEMOHTA OBCAAHOft KD- 
AOHHbl 

($7) MaoOfMTttHMe otkocmtca x p#momty oO- 
dANUx xoaomm 3Kcn*yaTau*o*Mux, **rn*j*- 
TeAwHwx m APP"* ttMWH. Ummo tooope- 
1AMMA flMHeTCl noiUui«K*e s^xtmimoctm 



poMOMra oOcaaho* K0HOHKM M CHCT yatAMMe- 

mmii ycroAHMftocm nitCTwpe* a«»ctw» cmm- 
MAttmMx ycMnnA npM *anp«ccMax. 
npeswuMiou^x 8-9 MfU. Pfi* two nocut 
ycTtHOtxM • mactb At*exT» fltpooro npoAoiib- 
no ro+p*po«AMHOro nnmcmpn ycTawaa/twaJ- 
»T STOpoA. npnH«M nopMMOtp •roporo 
ruvftCTupx auftMpatoT mbmuiimm nepHMerpa 
naptoro itAaCTWp*. a nepMMorp nepaoro au- 
Cwpacrr mommumm napMMarpa d6caaho* to- 
aohhw. AAMMy aroporo yCTaMaaAHaaeMoro 
naacmpa ewOMpawTOoAMtM* jvumunopaoro 
Ha MMtwtxy. 6o*wttjyx> paOosaro xoa» w 
paamtwcxoA AOpHMpyxKueA roAOMM. nepeA 
ycTJMOtxoa rroporo iwacnipa oamn *u ero 
topuoo e>«0ttvaiOT oTMOOrrenwiOTopu» nepao- 
ro ha wummnf pa&Haro xtyu CMAP*am«Me- 
ceoa AOpHMpyiotueA rofloiw • ManpaaAeMMM, 
npoTMaoooAOKHOM HanpaweHHio pa6o*ero 
xoa> AOpMMpyioiuefl ronotxM. 
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Vt3O0peTeHMt OIMOCHTOI x ptMPHiy mc- 

ruiyaTauMOKMwx. MaotewaAkHMX m flpyntx 
cxmxhh. Ooneo who x aoccTaHoaAOHM* rap- 
Mtn^HOCmo0c«AHux xoAONMMeTaAJUwecx*- 
mm cmacTwpxMH. 

UffilMO MJOOpVTCMMS flMMTCfl ftOBUUJt- 

una a^exmaNocTM pcmohto oOcaahoA xo- 
aomhu a* cw yaanwHtHMa YCToOmuxoctm 
nnacrupeA Ae*CTanx> cmiim»xw« **** 
npM Aenpoccnax. tipaaMUiaxwiNx 8*9 Mna. 
CnoeoB ocyiuecTMaetca cAaflyxMUMM oo- 



J 



B cxMwwny cnycxax>T napau* npoA0A»- 
ho ro$p*poMMMu* nAacrwpk nepMNcrpOM, 
60AMUMM n«pHM«Tpa o6caAMo« KOAOMHW, AO- 
craaAAiOT ero x necry Ae^exra o6caAM0« xo- 



AQMNW M yCTBKaaAHMXJT a JTOM M6CT0 npiUXA- 

tmom r*ApjMKHecxoA AopMRpyxHUcft ftwio- 
bkm. 3artM x weciy Ac^exra cnycxaioT aropoft 
npQAOAWHO ro^pMpoatHHWd nnacryp^ ncpw- 
MeTpOM. MaHkuiMM nopKMOTpo neptofo ycra- 
HAMMXMMOfO tuiacmpx. m AAhhoA. CoAwweA 
aamhu napaoroycTaMaaAMaieMoro nnacTwp*. 
Ma acAMNMny, Ooawuyo pa6o«ero xoai w 
paamMCxOM AOpnupycmCM ronoM*. HepcA 
ycranoaxoA aToporo nAAcmpa oaxh ms ero 
Topuox CMauiAiorotMOCMTaAkMOTopua nepto* 
ro wucTwpn na aaAMSMMy p*6osaro xoa» W 
paaAMiacxoA AopnMpyioinaft ro«o»XM a 
ManptaaaNMM. npomxononoxtMOM nanpiaAe- 

HH40 pa60M6rO X0A» rHAPXlAMMCCtOW aophm- 

pyiOtMtft fOAOiKM, a weM npowatOAXT ycTa- 
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noaxy aroporo n/iecTMpx sHex/tecr c napawn 
m nonnuM naptxpwmtM nepaoro narpyCxa no 
■eeA ero AftM«e. 

OnUT C»HA«TW**T»y«T, hto npM peMOMT* 

xoaohh 140, M6 t 1 68 h 1 78 mm npm nonytaMMit 
tohmo* MH^opMamm o AiAcwcflWOM ne- 

PMM«Tp« BHyTpOHHBA nOMpXNOCtM KOftOMMU 

(notiMMMJi MaMeptrrejia nepMMerpa. w»*ept- 
hmx npM cnycxe TpyO ■ cxeaxMxy a** axene- 

PHMftHfa) OOTMMMWIMM •AJI»«TC» H*T*T B 1 

mm no AHSMcrpy win 3 mm no nepMMerpy, to 
ear* flrfU^ B «tom cayiae oceaoe yat- 
JIM0 M AC«A«NMO a umiwhapo AOP*a np« ycTe- 

Hoaxe rvucrwpn hwoajtoi • ptxoMeMAyeMvx 

nptAQMX. AOCTMTMTOI HMMWM fCpMCTW 



npM MCnOAWOBBHMM npOH3S0ACTMHHO« 
MM+Op*ttl|MM 0 TOUtHKHO CTtH KM TpyCU ■ MM- 
TOpMUIt pOMOHTa pCCOMiMAytTOI npMHMMATfc 

ni-rWx+6. 

EOHkUJMHCTM TpyO COniaCMO MMCTOMMC- 
flCMMWM SIMepiM MMMT AeACTtttTOJIfcMWO 
•M81UMMA M OCOOOMMO eHyTp«MHMA JVOMOTPM 
npHOlMftSMTOflbHO Ha 1 MM OOAMUe HOMHHaUfc- 

hux ana^OMM*, «rro naxoAHTca a npeAew n a 
cooraettTaMM e AonyctaMM no roCTy. KpoMo 
toco. patera c 4* xtmhocxkm Mam roM a npejie- 
aax *6 mm anoAHa nprneaueMa M He auawaacT 
npeawiutHMa AonycrMMux Marpyaox. 

flocae ycTONOaaM napaoro naacrupa 

BKyTpOHNMA AHiM€Tp danM nOpHMtTp flfH CO* 

OTaoTcraoNHO cocraaaaxn 
da«t - <W« -2d- <W« - 6: 
rigM) -^(diMjr - 2 <JHW - 18. 
C^rraa« «rto caaAaMM* o Omi n n«m, rex* 
ace omipjATca Ma npoMaaOACTaaHHmo *oxy- 
MeMTauwc (cW m fWd. Aaa r«acTxa 
AaoAHoro nepexpurMx comacMO motoamo 
awOHpaxjr hmma«mthu« AxaMcrp aneuinea 
noeepxMocm da m napuMarp na atoporo naa- 
crop* 

dj-dn.,*2-<W-8*2*<W.-4: 

rh-ru«i*6-rw-i8-6-rw«- 12. 

Taxmm oftpaaoM, npM ewfepe nepaoro m 
atoporo ruiacTtipcA pexoMCMAyerca npMHM- 
uaTv n 1 - rw. ♦ 6 * na - rw - 12 (npM 6 - 3* 

B 3h**6hmm rh Moryr 6wtw aKecanw xop- 
pexrMew no peayjitraTaM ycranoww nepaoro 
naacTupa. Ecjim yc**Me Ha AopMMpyxHueft ro- 
Aoexe npM ero pecumpeM** oxaxerca anaw 

TCAWHO MHKe HOpMaH^HOfO (14-18 T) - nDMJ* 

Has toco, ktc AeftCTanrajikHOO fW« Ooatuje. 
fh CAOAyer awOpaTk yeemffeMHUM Ha 2-5 mm 
copaaMepno CTeneMM yMenvuieMMa AeMcreM* 
Tc/iMtoA oceaow cmaw 4 eoiM ycMAMe oxweTca 
aMiua hopmw, ni oieAyor yKaMkuiHTv coot- 
aeTCtayiomMM o6pa30M. 



TavMM oOpaaoM, a MepaacHCTty n t > 
>n M ^ > rb yMecTMu wcAyioimte AononHe- 
hwi: 

flt-n«iui + 6;rh-n i i.ji-12 ±(2-5). 
S A*MMy nepaoro nnactupa awOnpam t»«, 
hto6m nepexputw Aa^ecr c aoctbtohhum ne- 
pexnecTOM eaepx m bhvu 1 5-25 m)l B 6jihhh- 
ny napaxiiacTa CiieAyat awGnpaTw a yw- 
aaKHux np«Aaiiax.yaeiiH<cMaaa mam yMaHkiuaa 
10 ero a aaancao4ocni or creneMM AocroaepHO- 
cm MM+opMeiiMM o pasMepo m Macro Aa+exTa. 
AmiMa aroporo rwacrvpn npexgie acero aoa- 
xna cooTaercraoaan c aanacoM Anvwe ac- 
#exTHoA Hacm xonoMHti m nepevpy mt¥ coot- 
IS eeTCTByxKUXft ynacrox nepaoro mucTupa, 

OfMrai, hto nepiuA nnacrupfc ycraHOa- 
ae* a TpeOyeMOM mccto h o6ocochcmo ma***- 
moo napexpwTMa Ae^exra c nepexAecroM no 
AAMMe, npM auOope paaMepoa m cxomm ycTa- 
20 KoexM aroporo nnacrwpn aoaMOXHM CJieAyx> 
iMHi aapMaHTM* TexHoaorMx ycranoiKH ruuc- 
Tupa axjix>ueT TpM arena: pacuiMpetiMe Ma- 
wikMoro yuacrxa am aauennoMHa n/iacrwp« 
e oOeaANOA KOnONHoA nyreM ammaaMMa ao- 
25 pHMpyromeA roAoaxM noA Aaa/ieHHeM rMApo* 
AQjMxpaTOM na aenHMHMy cro xoAa — 1,5 mho* 
yABpacaMMM nnacTvpa or oceaoro CMeuieHMX 
ynopoM ycTpoAcraa: pacuiMpeMMe ocnoaHoro 
ynacTxa naacrwpx npOTarwaaMMeM AopnMpyx>- 
30 we* rofioeKM (oOmmho 6ea AaaneMMx) reiiaaon 
cMcreMOA. naacTwpk npu jtom paarpyxcaeTca 
or oceaoro aoiAaAcraMX ronoaxM nepea na- 
W M tMH pacumpeMMUM ysacrox na xoaoMMy: 
aanpeccoaxa pacuinpeMHoro naacTupn mho- 
35 roxpaTMMM npoxoAQM AopMMpyx)ttteM ro/ioaxM 
noAAaaAeMMeM. 

OnacHocTw CMetueHMt naacTwpa no xo- 
AOHHeeoaHMxaeT na aTopoM aTaneycraHoaxM 
•a-aa neAOCTaTosHoro aauenneHMi Ma*4aflWMo- 
40 ro pacuiMpeMMoro ysacrxa, nanpMMcp npM 
aMaNMTeii whom HecooraeTCT^MM nararoa. npn 
HaAOcrarosHOM wiw o^t»MMaTeiiwHOM Harare 
Mnaa^MMH ysacrox noo»c pacuiMpenHa mo- 
Mr 6wtv HCAOcraTosHo npnuxaT x koaohho. 
45 npM OoawuiOM Ha6uTOMHO*« naTare rnAPOAOM- 
xpaT npM aaAanHOM Aa«/ieHMM momt arxHyTw 
roaoaxy a naacTwpw na MeeHa«HTCJifcHyx) 
«iacT¥caoeroxoAa. 

BropoA rwiacTwpw eunoaHaerca c nepw- 
50 MerpoM comacMO pexoMaHAauMM. Annna npn- 
HMMaerca a cooTaeTcrxHH c aamhoh nepaoro 
naacrypa nam 1.5-2.0 m. HpM cnycxe mhjx- 
hmh xoneu pacnoaaracr na 15*2.0 m HMxe 
Topita nepaoro ruacTup*. Aanea - paCuinpe* 
55 HMO HaMaAWHoro ynacTxa c paarpyaxo* aepx- 
Hero ropua rwacTwpa a ynop AopMa. aaTeM 
nporamaaHMt AopnMpyioiueA ronoaxn 6ea 
AaaaaHMa -* pacuiMpoHMe ocHoenoA Macrw h 
aanpeccoaxa rutacrupx a Mecxoiihxo npoxo- 
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go* AOPHMpyiomt* roAMKM noA A»mwhh4 

120-150 u7cm 2 . 

TtutM oQpjuom AocmrieTCx ripiniMpo- 

MHNOI paCUIMptMM* HIHWWWrO f«ICTM HA 

noAMwA XOA fHApOAONKpiTt, tan M* iwpw 
m«tp rroporo fuiacni p* ha ymictx© mum Top- 
U» ncpwro Kt 12 mm mammim nep^Mttpa 

o6CAAN0a RWOHHU fWl W PACUlHpAMHA 
kcxoaht npM feJIMUOM OTpMKATtilkMOM MATS* 

ra (no cyuiocrty • *3©nopHOM paxiMj. rip* 
nooieAy»u4MM npcrramMMMM ADPHtipyioupA 

fOUOIKM 6A3 AaVMMMa MACTUpt ahCo *a*P- 

KMsaeitft •» enet j*uww«mk« miwmwo 
ymcnca • nnONM. n«5ocM«iiia«TC« utpx AO 
ynopa pacumpAHMii m yhactkom • repot* nop- 
pooro niiAcmpA. Ynop o6ac«*«h haaajoiwA, 
T «t ku nepuMOTp pACUMpAMKOro yhoctxji 
troporo n/ucrupA Ml 6 mm (no AHAMOTpy Hi 2 
mm) npouuiMT AwyTpeMMW nosepxKOcrt 
ntpooct) rvwcmpp 

PacumpeHMe ocmoahoA hicth roporo 
n/ucTup* ** icaU eo amino npONJAAAMTCi 
AopMMpycmaa toaoixoA 6*j ai t.a, c 

MMHMMlftkMUM OCAAUM VO«MMM, WO TAXKA 

*ck**h««t otyiaAHOCTv. ruocrwpw rtpAmw- 
poun or cmwuahha no xwiomma h* w^Mwiy. 
npAmuwomyo cneuiuvikMO np«AycM0TpeH- 

HOt CMOUIAHMA. »C€rA« WHO pAJMAWAATCA • 



KpMtt At+AIT XOAOHHW, 

Oopxyjii naoOpofoMMfl 

CrtOCOO pOMOHTt OSCSAMOA K0J0MHM. 

S tKiHoutoup* cnycx x macty aa*a«ta o*aa- 

KOA KOAOMMtf A*Y* npOAQAkM© CO^pHpOMH- 

mux n*»CTwpeA m tot nocneAownwo 

yCTSHOtCy AMIXAACT M npwXATWO X OSCAAMOA 

xoaomha rMAPMAMNoexoA AopMMpyxxueA ro- 

10 JNJACOA. OTAIIMOWmHAC* TW4, MTO. C 
U«JlkO nOOwUIAHKX A**AXTMiMOCTH piMOMTl 
OQCAAHOft XOAOKHW M CHITyNftMtOMW* yCTOA- 

HMtOCTW luucnipeft aaActsmx) cmmhaiouihx 
ycwiMA npM MnpMCtux, np6*wuuwiu« 8- 
15 9 MflA, nopMMtTp nopooro ycnHtMUMCMOfo 

RAACTWpA •MCHP4OT foXMIf A nApKMllpA P^ 
MOHTWpyOMOA OfcXAHOA KC/*OMKU. nOPHMOtp 

oroporo ycrtMMimueMoro funcrwpA auBh- 
ptior mohmpmm ntpHMerpa nepsoro ycuHAo- 
20 AMMtMoro flAtct up«, a AAMHy AToporo 
ycTONOBAMBtOMoro nAACTMpA •u6np««t 
6oamu«A A*hh« nepooro hi MfiwmHf. Gon%r 
uryo pifiONiroJW fHAP«wwwtcioA AOpnir 
pynmeA ivonn, npimM neptA ycr»MO«JtoA 

25 «TOpOfO Hi»CTWp«QAHH IO efOTOPUO»CMdtH^ 
tOT OTHOCMTT6HWNO TOpi|0 nopMTO Mi MAMNMNy 

patottro xoaa nwwmwww Aopwwpyio- 
u«oA ronoo«M a tunp*«*eHtm, npawsonoflox- 

MOM HinpAAAAHM D P»60StfO XOAA f*W 
30 m«M«atoA AOPHMppOWftA roito«KM. 



Coct«»mAAkMJ1eMO«M 

3W BHMW1M rocyAiPCTteMHlri^NnmA no H3o6peroH*.iiM h otxp^mi-m h P h VKHJ CCCP , 
BHWIIIIfl OCyAAP^ 113WiWoCllMwX . 3 5 i P W XAAHA6.4/5 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 
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of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 nun, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin. s tr + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin. s tr + 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din and the perimeter Pin are 
respectively 

dinl = din. s tr. - 28 = d^str. - 6; 
Pinl ~ *(din.str. - 28) = Piastr. - 18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (d^stx. and Piastr.X for the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = dinl + 2 = dj^str. -6 + 2 = din.str. - 4; 

P2=Pinl+6 = Pin. s tr. - 18 - 6 = P^str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 = Pin.str. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pia S tr. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin.str. > P2« 
Pi = Piastr. + 6; P 2 - Pin.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple pjisses of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Piastre and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl = Pin.str. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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